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ABSTRACT OF THE INVENTION 

In a formwork assembly for concrete wall structures side 
wall portions are provided at their edges with grooves and 
projections engageable therein for securing side wall portions 
together in a proper position, with the side wall portions being 
connected by connecting members and possibly end wall portions 
as required. On their inside surface, each side wall portion has 
engagement means to which the connecting members can be secured 
in the appropriate position. The engagement means may be formed 
by interengaging recesses and raised portions, ball portions and 
ball-receiving sockets or shallow detent grooves. Adhesive may 
also be employed for additional strength. The side wall portions 
may be used as insulating panels for walls, roofs and floors. 
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The present invention relates generally to a formwork or 
shuttering assembly for the encased concrete construction system. 

One known form of such an assembly is made up of side walls 
and optionally end walls, to be disposed at the appropriate 
5 locations, wherein the walls are provided at their edges with 
grooves and projections which are capable of interengaging for 
securing the walls in position relative to each other, with the 
side walls being connected together by bars or tie members. The 
walls comprise for example a hard plastic foam material. A large- 

10 scale assembly of that nature, as disclosed for example in 

German published specification (DE-AS) No 26 18 215, may be used in 
many situations and permit buildings to be erected quickly and at 
low cost, while also providing good external and internal thermal 
insulation, with the side walls thus acting as a form of cladding. 

15 However, various disadvantages are often found with the known 

forms of such assemblies, more particularly having regard to 
the wide range of requirements which are to be made in respect 
thereof. For example, where the connecting bars or tie members 
comprise for example a hard foam, being produced in one piece with 

20 the side walls for example, there is the possibility of fire 

striking through the wall along the tie members. On the other hand, 
in such an assembly as disclosed for example in US patent 
specification No 4 223 501, the tie members are in the form of 
metal grid or lattice members or sheet metal members which are fitted 

25 into the mould during manufacture of the assembly. That is a 
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difficult and complicated operation, while also giving rise 
to what are known as cold bridges through the wall, because 
the metal members, in order to provide a secure anchoring 
action, terminate comparatively close to the outside surface 
of the wall built with the assemblies. In an assembly as 
disclosed in US patent specification No 3 788 020, the tie 
members are in the form of sheet metal members which are 
subsequently fitted into pre-formed slots or grooves in the 
side walls of the assembly, which results in the side walls 
being considerably weakened due to the provision of the 
slots or grooves, while also permitting the formation of 
cold bridges. 

There are therefore a number of aspects in which 
improvement in the above-discussed assemblies would be 
desirable, while nonetheless the assemblies remaining strong 
and stable, having regard to the concrete filling which is 
introduced thereinto and which may frequently extend over 
the height of a complete story, as well as being capable of 
resisting internal and external loadings applied thereto 
and providing inexpensive manufacture and easy transport- 
ation by virtue of not taking up a great deal of space. 

According to the present invention there is provided a 
forrawork assembly useful for producing a wall structure, 
comprising a plurality of side wall portions each including 
adjacently disposable edges, and recess and projection means 
disposed at said edges for positionally securing said wall 
portions to one another; a plurality of connecting members 
for interconnecting said side wall portions; and at least 
one reinforcing member disposable between said side wall 
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portions when interconnected by said connecting members; 
wherein each of said side wall portions includes an inwardly 
facing surface and first engagement means disposed on said 
surface, and said connecting members comprise second engage- 
ment means cooperable with said first engagement means for 
securing said connecting members to said side wall portions; 
and wherein said connecting members each additionally 
comprise a pair of opposed circular end portions and a 
central shaft portion connecting said end portions, said 
shaft portion including at least one peripheral groove 
disposed adjacent said end portions and being dimensioned to 
supportively contact said reinforcing member; wherein each 
circular end portion has an outwardly facing surface, said 
surface having at least two planes which are parallel to 
each other and to the reinforcing member so that substanti- 
ally the entire outwardly facing surface of each end portion 
flatly abuts against its associated side wall portion. 

Embodiments of the assembly according to the invention 
may thus provide a formwork or shuttering assembly which can 
be used in a wide range of different situations and which 
permits ready adaptation thereto, while being such that it 
can be produced at relatively low cost with short manu- 
facturing cycle times, while being capable of withstanding 
high levels of loading, more particularly when being filled 
with concrete, and taking up a comparatively small amount 
of space in regard to transportation and storage thereof. 
The assembly or parts thereof may also be used as a heat 
barrier or insulation plates or panels for different 
situations of use. 
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As will be seen in greater detail hereinafter, the construction 
in accordance with the invention as set forth in broad terms 
above permits the side walls and the tie members to be produced 
separately and thus possibly from different materials. That means 
5 that the manufacturing moulds are simpler and less expensive, 
and permits short manufacturing cycle times. The material used for 
the tie members may be a material which has a high degree of 
strength and resistance to heat, for example reinforced concrete, 
so that the side walls withstand a high internal pressure within the 

10 assembly when the concrete is being introduced thereinto. That 
construction at least substantially eliminates the danger of fire 
striking through the concrete wall, in contrast to the above-discussed 
tie members which comprise for example hard foam and which are 
produced in one piece with the side wall portions. Furthermore, the 

15 storage and transportation expenditure remains at a low level 
because the individual components can be left in a disassembled 
condition until they reach the building site or possibly for 
example a regional storage centre, when they can be readily 
assembled to put them into a condition for use. That is also in 

20 contrast with the assembly discussed above wherein the tie members 
are in the form of metal grid or lattice members or sheet metal 
members which are incorporated into the side wall portions in the 
course of manufacture thereof, which means that the assembly, 
being produced in the ready-for-use form, is bulky and cumbersome. 

25 In addition, the material used for the tie members may be such 
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as to substantially eliminate the risk of acoustic bridges, 
so that the need for sound-proofing materials on the constructions 
which are built with the assembly according to the present 
invention can be at least substantially reduced. 
5 The side wall portions, tie members and end or intermediate 

wall portions, as well as the way in which those components are 
suitably secured together to constitute the final assembly, 
may be the subject of many different variations. Thus, in a 
preferred embodiment of the invention, the engagement means on 

10 the side wall portions are formed by a shallow depression or 
recess of a cross-section providing undercut edges, while the 
tie member comprises a co-operating portion which is of a 
corresponding configuration so that it can be brought into 
retaining engagement therewith. Conversely, the engagement means 

15 on the side wall portions may also be formed by a shallow raised 
portion of a cross-section such as to provide an undercut edge 
configuration, on to which a co-operating portion on the tie 
member, of suitable configuration, may be brought into latching 
engagement. Thus, that arrangement provides a form of snap-in or 

20 snap-on or clipping connection between the side wall portion on 
the one hand and the tie member or other like component on the 
other hand, the undercut edge configurations ensuring that the two 
components being joined together are drawn towards each other 
by the wedge-like action of the undercut edge configuration. 

25 In addition, an adhesive may be applied, as by spraying, before 
the components are brought into the engaged condition. The 
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depression or the raised portion referred to above may be comparatively 
shallow, being for example from 2 to 5 mm in depth or height 
respectively, so that there is virtually no weakening of the 
side wall portions. The actual configuration of the depression or 
5 raised portion, and the corresponding co-operating part of the tie 
member, may be adapted to the respective conditions involved. 
However, a circular shape has been found to be particularly 
desirable, although it is also possible for the depression to be 
for example in the form of a groove of dovetail-shaped cross-section, 

10 and similarly in regard to the raised portion or projection. With 
such an arrangement, one or more grooves or raised portions or 
projections may extend in a continuous manner to the upper edge 
and/or to the lower edge of the side wall portion, whereby the 
corresponding co-operating part of the tie member can be readily 

15 fitted thereinto. The exposed parte of the grooves or projections, 
which are therefore not occupied by the co-operating part of the 
tie member, provide an additional anchoring action by increasing 
the engagement between the side walls and the concrete which is 
poured into the formwork assembly, without the need to take any 

20 particular steps in that respect, such as forming further depressions 
or recesses in the internal surfaces of the side wall portions. It 
will also be appreciated that the junction between the side wall 
portions and the tie members is still firmly maintained even if 
for example an adhesive joint therebetween is no longer in a good 

25 condition, by virtue of the positive interengagement between the 
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side wall portions and the tie members. For the purposes of correct 
positioning of the tie members or other like members, the groove 
or the projection on the side wall portion may be provided with 
suitable centering means. 
5 In another advantageous embodiment of the invention, it is provided 
that the side wall portions and the tie member or like connector 
are interconnected by the interengagement of a ball portion provided 
on one component and a ball-receiving socket in the other component. 
The ball or the ball-receiving socket may be disposed on a raised 

10 portion on the respective component or at the bottom of a 

depression or recess in the respective component, such raised portion 
or recess preferably being of a circular configuration. In the 
case of a construction in which the tie members have respective 
contact surfaces at each of their two ends, such surfaces being 

15 formed as counterparts to the raised portion or depression on the 
. respective side wall portion and/or the ball or ball-receiving 
socket respectively, it is possible for the surfaces which cone into 
contact with each other in that way to be additionally secured 
together as by adhesive, over a substantial surface area, thus 

20 enhancing the connection therebetween. In that arrangement the 
ball portion and the socket in which it is received are desirably 
of such a configuration that, after they have been fitted together, 
there is a certain amount of tensile loading therebetween, which 
thus urges the' co-operating surfaces more firmly into contact with 

25 each other and enhancing the adhesive join therebetween. In order 
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further to increase the area of the surface available for making 
the adhesive join, the above-mentioned contact surfaces may be 
provided with enlargement portions which extend beyond the 
co-operating parts of the respective side wall portion and tie 
5 member. 

In accordance with another development of the invention, the 
engagement means on a side wall portion may be formed by substantially 
equally spaced -apart grooves which extend from top to bottom of 
the respective side wall portion and which are distributed over the 

10 whole of the inside surface thereof. The grooves may be of square 
or rectangular cross-section or they may be of such a configuration 
that they are enlarged at their bottom, being for example in the 
form of a dovetail-shaped cross -section. An assembly which is made 
up of side wall portions of such a nature may be readily 

15 produced in virtually any desired length, or may be cut to the 

desired dimension, as required, by virtue of the grooves extending 
continuously over the inside surface of the side wall portion 
and thus affording a ready form of adjustability in regard to 
relative positioning of the side wall portion and the tie member 

20 or members to be associated therewith. The grooves further enhance 
the interengagement between the side wall portions and the concrete 
introduced therewithin, thereby at least impeding the penetration 
of water into any gap between the side wall portion and the 
concrete, while in addition avoiding the possibility of noise being 

25 produced by virtue of the side wall portion flapping or striking 
against the concrete when set, by virtue of the side wall portion 
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being held securely against the concrete. Between each two 
grooves is formed a respective raised portion or land, the 
cross-section of which is advantageously complementary to the 
cross-section of the grooves. The resulting stepped or castellated 
5 configuration of the internal surface of the side wall portion 
has a shock-absorbing action when the concrete is being poured 
thereinto, in which respect it should be appreciated that the 
concrete often drops into the assembly formed by the side wall 
portions and the corresponding tie members, from a comparatively 

10 great height. In that case, individual lumps of concrete tend to 
be broken up by hitting the internal surface of the side wall 
portions, and do not impact against the side wall portions 
sufficiently to cause the assembly to be damaged or destroyed. 

The side wall portions may preferably comprise a hard foam 

15 material, although it is also possible to use other materials. 
More particularly, it is possible for side wall portions of 
different natures to be joined together in the same assembly. For 
example, a hard foam side wall portion may be used on the outward 
side of the wall of a building, while a gypsum fibre panel 

20 may be used on the inward side. Other combinations, including 
using mineral insulating substances, are also possible. 

The material used for the tie members is desirably such that, 
while giving a good and strong connection, it at least substantially 
eliminates the fear of fire striking through the wall. In an 

25 embodiment of the invention, the tie members comprise concrete 
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at least in the region of their surfaces which bear against the 
respective side wall portions. A heavy concrete (vermiculite) 
is also particularly suitable in this case. When securing for 
example hard foam and concrete together as by adhesive, 
5 substantially shorter setting times are required than when using 
adhesive to join two hard foam components together, because the 
solvent can more quickly escape from the adhesive join. In order 
to enhance their tensile strength, the tie members may be 
provided in their middle region with one or more reinforcing 

10 bars which are either free or exposed or have concrete cast 
therea round. In a preferred embodiment, the tie members which 
comprise concrete also have coaxial holes or bores which extend 
thereinto from both ends and which terminate at a small spacing 
from each other. The portion of concrete which thus remains 

15 between the mutually adjoining ends of the two bores in each 
tie member eliminate the fear of fire striking through the 
tie member, but that remaining portion of concrete can also 
be easily drilled through at a later stage, for example for 
easily fitting fixing or support members or for passing pipes 

20 or other conduits therethrough. The operation of finding the 
correct location for that operation is particularly simplified 
when the side wall portions are provided with centering points 
or markings on their outside surface, thus identifying the 
positions of the tie members and possibly the bores or holes 

25 therein. 

10 



1244668 



Tie members which are made in one piece from concrete are 
provided at both ends with plate-like end portions which are 
connected together by way of a central shaft portion. The end plate 
portions are desirably of circular shape but they may also be of 
5 other shapes such as oval, square, rectangular or the like. The 
shaft portion may have at least one peripheral groove at its 
transition to the respective end plate portions. Reinforcing bars 
may be fitted into such a groove in the proper relative position. 
Two adjacent grooves permit the reinforcing bars to be disposed 

10 in a mutually crossing relationship. 

The contact surfaces of the connecting or tie members are 
desirably formed with a counterpart configuration relative to the 
engagement means on the side wall portions in order to provide a 
good and firm connection therebetween. As will be described in 

15 greater detail hereinafter with reference to a specific embodiment, 
the engagement means on the side wall portions may be formed by 
at least substantially equally spaced -apart grooves which 
extend from top to bottom of the respective side wall portion and 
which are distributed over the entire inside surface thereof; in 

20 that configuration, the contact surfaces on the end plate portions 
of each tie member are of a suitably matching shape, with grooves 
and projections disposed in an alternate array. Even if the 
grooves for example in the side wall portions are of an undercut 
configuration, the corresponding projections on the end plate 

25 portions of the tie members may be of square or rectangular 
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configuration so that they can be easily fitted into such grooves, 
a high level of strength in the connection between the tie 
member and the respective side wall portion being achieved by 
virtue of an adhesive join being formed over a substantial 
5 surface area. By virtue of the continuous nature of the grooves 
in the side wall portions, the tie members can be mounted 
thereto in the respectively desired position and at the respectively 
desired height , simply by virtue of being slid along the appropriate 
groove to the appropriate height. When the end plate- portions 

10 are mounted to the respective side wall portion in such a way 

that they bridge over the vertical or horizontal gap between form- 
work assemblies, they also serve at the same time for connecting 
adjacent assemblies together. A plurality of such assemblies 
may be joined together at the same time at the point of meeting 

15 as between a horizontal and a vertical gap. 

The tie members may also be in the form of two plate 
portions which form the surfaces for contacting the respective 
side wall portions, with the plate portions being suitably 
connected together for example by way of tie struts in the form 

20 of wires or flat elements, preferably disposed in mutually crossed 
configuration. In that respect, it may be important to produce 
a certain spring effect which helps to avoid the side wall portions 
being subjected to an abrupt loading when the concrete is being 
poured into the assembly, thereby to ensure that the tie members 

25 are not torn out of the side wall portions. 
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In order to enhance the adhesion between the side wall 
portions and the concrete once it has set f a development of the 
invention provides that the side wall portions may be provided 
on their internal surface with channel -like recesses or elongate raised 
5 portions which preferably extend parallel to the narrow sides of the 
side wall portions. Raised portions may be used more particularly 
when the engagement means on the side wall portions comprise 
raised portions co-operable with the appropriate tie members, 
as in that way the thickness of the side wall portions and thus 

10 the amount of space required for transportation and storage 
is not additionally increased. When the engagement means on 
the side wall portions comprise depressions or recesses, then 
channel-like depressions are preferably also provided on the 
side wall portions to enhance the adhesion between them and the 

15 concrete. In addition, the side wall portions may be provided on 
their outward surfaces with a grid configuration or pattern which 
may be of a raised or depressed nature, to permit parts of the 
components making up the formwork assembly to be cut up or in 
some other way separated, at the precise dimensions required, 

20 on the building site itself. Thus, it is possible to provide 
a cross grid or a pattern comprising parallel vertical lines. 
The depth of the channels or grooves forming the pattern or 
the height of the land portions formed thereby only have 
to be of such a magnitude as to provide a ready guide and to be 

25 easily located for the operation of cutting the component to size. 
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The grooves and projections which are provided at the 
edges of the side wall portions for securing them together in the 
correct relative positions are of an undercut configuration, in 
accordance with a particularly advantageous development of the 
5 invention, thus giving a connection between adjacent side walls 
which is capable of withstanding a tensile loading therebetween. 
That applies both in regard to connecting formwork assemblies which 
are fitted one upon the other, building therefore in a vertical 
direction, and also in regard to the connection between such 

10 assemblies which are disposed side by side, building therefore 
horizontally. When such a form of connection is provided, there 
is then no longer the risk that, after a wall which extends 
over the height of the story has been erected or after an entire 
story wall has been built but before concrete is poured thereinto, 

15 a strong wind or storm or like conditions may cause the structure 
to collapse. The projections may be of a dovetail-shape cross- 
section with suitably adapted grooves, rounded edges on that 
construction being particularly desirable. It is also possible for 
the projections to comprise a first portion which is of an 

20 approximately circular cross-sectional shape and which is 

connected to the main body of the side wall portion by way of a short 
neck or connecting part. The grooves are then of a complementary 
configuration. A rounded structure of that kind has the advantage 
that any fouling due to concrete which may for example be left 

25 thereon, which may readily occur under the operating conditions 
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to be found on a building site, can be more easily removed. 

Another embodiment of the invention may also provide that, 
at their upper and lower edges, the side wall portions are 
provided with blind holes of T-shaped cross-section, with the 

5 holes being open towards the inside of the side wall portions, 
for retainingly accommodating end plate portions on suitable 
tie members. The blind holes may be comparatively close to the 
inside surface of the side wall portions so that the latter are 
not seriously weakened thereby. The depth of the blind holes 

10 may correspond to half the dimension of the end plate portions 
on the tie members so that half of an end plate portion is 
disposed in one side wall portion while the other half is 
in the side wall portion which is disposed directly thereabove. 
The end plate portions on the tie members are desirably of a 

15 square configuration and are connected by way of a bar of square 
or rectangular cross-section. The tie members can then be turned 
alternately through 90° relative to each other, thereby giving 
a higher degree of torsional stiffness. The cross-section of the 
blind holes is then to be suitably adapted to that arrangement. 

20 The end plate portions on the tie members may comprise for 
example sheet metal, while the connecting bars may be welded 
wires. A further development in that arrangement provides that . 
two tie members each having two end plate portions are connected 
in the region of their connecting bars, between the end plate 

25 portions. When the connecting bars are joined together in that way 

15 



1244668 



at their centres, the result is a X-shaped tie member which again 
has a certain spring action. In addition, the distance between 
each two double tie member assemblies of that kind, at the centre 
of the respective wall portion, is increased by virtue of the 
5 X-like configurations, so that pipes or tubes of larger cross- 
section, being for example 100 mm in diameter, may be easily 
passed therebetween. 

Where formwork or shuttering assemblies meet each other in 
end-to-end relationship, for example along the major part of a 

10 wall to be built, there is no need for end wall portions or panels 
at the ends of the respective assemblies. However, at the 
comers of a building, at junctions between outer and inner 
walls and for example at window openings or door apertures, the 
assemblies must be closed off at their ends. Therefore, it is 

15 only at such locations that end wall portions or panels, or 

intermediate wall portions, need to be used. The end wall portions 
may either be secured in position by adhesive means in a flush 
abutting condition, or they may be provided at their side edges 
which butt against the side wall portions, with positioning 

20 elements co-operable with corresponding elements of a complementary 
configuration on or in the side wall portions. The positioning 
elements may comprise for example pins, with associated bores, or 
grooves with associated projections. When adhesive is used, it 
is desirable not to provide any undercut configuration so that the 

25 end or intermediate wall portions can be simply pressed into 
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place and do not have to be slid or otherwise pushed into position, 
for if that were to be the case, the adhesive used would be pushed 
off the component as it was slid into the appropriate position. 

The assemblies according to the invention may be adapted to 
5 virtually any practical requirements by means of just one kind of 
side wall portion, with associated tie members, and just one end 
wall portion. There is therefore no need to use special corner 
comonents and other connecting elements of various shapes. In 
addition however it is also possible for the side wall portions 

10 to be used as heat barrier or thermal insulation panels. Such 
insulating panels may also be laid as roof insulating panels on . 
or under the roof joists . or rafters. The way in which the panel 
portions fit together by positive interengagement permits operation 
to be carried out quickly and neatly. The panels may be of 

15 comparatively great length, being for example 2 metres in length, 
because the formwork assemblies may also be of a correspondingly 
large size. In a similar fashion, the heat insulation panels may 
be laid on a floating floor and may possibly carry pipes or tubes 
of a floor heating system. The heat insulation panels may also be 

20 mounted on the outside or the inside of buildings. 

When using the side wall portions discussed above, wherein the 
engagement means are formed by at least substantially equally 
mutually spaced grooves which extend from top to bottom and 
which are distributed over the entire inside surface of the side 

25 wall portions, the grooves thereof are disposed upwardly and in the 
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direction of fall of the roof when they are employed as roof 
insulating panels, so that any water which penetrates into the 
grooves or which condenses on the panels can run off to the 
eaves. When such side wall portions are used as floor panels on 
5 which heating tubes or pipes are possibly laid, the side bearing the 
grooves is disposed downwardly in order to provide for better 
footstep sound insulation. In addition, when using gypsum or 
adhesive mortar, the grooves permit the side wall portions to be 
subsequently fitted in position as inside or outside wall 

10 insulation. 

For the purposes of securing the thermal insulation panels 
to a wall to be insulated thereby, it is also possible to use 
holders which are of a configuration approximately corresponding 
to one end of an above-mentioned tie member, wherein the holders 

15 co-operate with the engagement means on the side wall portion forming 
the thermal insulation plate, and can be secured to the wall. 
For the purposes of properly positioning the holders, use is 
desirably made of a template or jig arrangement. The holders 
advantageously have a base portion providing a contact surface with 

20 a ball portion thereon, which is capable of engaging into a ball 
socket in the side wall portions. When the side wall portion is 
used as a thermal insulation panel for insulating floor heating 
systems, it is preferable to use holder means for the pipes or 
conduits of the floor heating system, which are of a configuration 

25 corresponding to one end of the above-mentioned tie member and 



18 



1244668 



which co-operate with the engagement means on the side wall 
portions. For the purposes of securely and easily fixing the 
pipes or conduits in position, the holder means may have a ball 
portion which is capable of engaging into a ball-receiving socket 
5 in the side wall portion forming the thermal insulation plate 
and which is joined to a head portion provided with a bore for 
receiving the pipe or conduit, the ball having a slot which 
extends therethrough and into the bore. With such an arrangement, 
the holder can be bent open, by opening the slot, so that it can be 

10 fitted over the pipe or conduit by passing the latter through 
the slot, with the holder then being held in the position of 
being closed around the pipe or conduit by the ball portion thereof 
being engaged into a socket- 
When the material used for the assembly according to the 

15 invention is a hard foam, it is preferable to use a fire-retardant 
hard foam of class F in order to eliminate the danger of fire. 

Embodiments of a formwork assembly according to the 
present invention will now be described by way of example with 
reference to the accompanying drawings in which: 

20 Figure 1 shows a perspective view of an embodiment of a 

formwork or shuttering assembly according to the invention, 

Figure 2 is a diagrammatic cross-sectional view of part 
of the Figure 1 assembly in the region of the junction 
between a tie member and a side wall portion, 
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Figure 3 shows a construction which is of a complementary 
configuration to that shown in Figure 2, 

Figure 4 is a view of a modified embodiment of a junction 
between a tie member and a side wall portion, 
5 Figure 5 is a cross-sectional view through an assembly as 

shown in Figure 1, in the region of the tie members, 

Figure 6 shows a modified embodiment of the side wall 
portion of an assembly, 

Figure 7 shows a sectional view of part of a further embodiment 
10 of a tie member showing the way in which it is fixed in a side 
wall portion, 

Figure 8 is a perspective view of another embodiment of 
a side wall portion of an assembly, 

Figure 9 shows tie members used with the side wall portion 
15 shown in Figure 8, 

Figure 10 shows a view of a further embodiment of a double 
tie member, 

Figure 11 is a perspective view of an embodiment of an 
end or intermediate wall portion, 
20 Figure 12 is a diagrammatic view in cross-section of 

part of the arrangement for securing a thermal insulation panel 
or plate to a wall to be insulated, 

Figure 13 is a diagrammatic view of a section of a floor 
insulating plate or panel with a floor heating system pipe 
25 fixed thereon, 
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Figure 14 shows a holder device for securing the pipe of 
a floor heating system as shown in Figure 13, 

Figure 15 shows a further embodiment of an assembly according 
to the invention, 
5 Figure 16 shows a corner connection using assemblies and 

tie members as shown in Figure 15, 

Figure 17 shows a T-shaped junction using assemblies and 
tie members as shown in Figure 15", and 

Figure 18 shows a roof or ceiling termination using assemblies 
10 and tie members as shown in Figure 15. 

Referring firstly to the perspective view shown in Figure 
1 of an embodiment of a shuttering or formwork assembly, which 
may also have a cladding action as described hereinafter, in 

15 accordance with the present invention, the assembly comprises 
two side wall portions 10 comprising f ire-retardant hard foam 
material which are connected together in at least substantially 
parallel relationship by way of two connecting members shown 
as tie members or bars 11, and an end wall portion 12, For the 

20 purposes of connecting together assemblies of the same nature 
which are disposed in side-by-side relationship or in super- 
posed relationship, by a positive mechanical interengagement , 
the upper and lower edges as well as the end edges of the side 
wall portions 10 and the upper and lower edges of the end wall 

25 portion 12 are provided with projections in the form of elongate 
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web portions 13 and grooves 14 of a complementary shape. The 
cross-section of the projections 13 and the grooves 14 is 
defined by a circular portion and a short neck or joining portion 
adjacent thereto. For the purposes of fitting the wall portions 
5 together, the projections 13 are fitted into the appropriate 
grooves 14 as by being slid thereinto. 

Provided in the inwardly facing surfaces of the side wall 
portions 10 are channel-like recesses or depressions 15 which may 
possibly also be of an undercut configuration, being for example 

10 of a dovetail-like shape, and which provide for additionally 
securing the side wall portions to the concrete which is poured 
into and which sets in the assembly defined by the side and 
end wall portions. Provided on the outwardly facing surfaces 
of the side wall portions 10 are markings in the form of shallow 

15 channels 16 which permit the wall portions to be more easily 
cut up or in some other way separated at the appropriate 
dimensions. Reference numeral 17 denotes the marking points which 
mark the position of the tie members 11. 

Figure 2 shows an embodiment of the engagement means whereby 

20 

the side wall portion 10 and a tie member 11 are positively 
interconnected. As illustrated, the side wall portion has a 
shallow recess or depression 18 with an undercut edge configuration, 
thus defining a generally dovetail-like cross-section, while 
the tie member 11 has a base or end portion 19 with a complementary 
25 raised portion or projection 20 which is also of a complementary 
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configuration, so that it can be fitted into the recess 18 by 
a snap-in or clipping action, thereby being held in latching 
engagement therein. The configuration of the components is such 
that after the tie member has been brought into snap-in engagement 
5 with the side wall portion, there is a certain tensile stress 
therebetween whereby the tie member 11 is held in a position of 
bearing firmly against the wall portion 10. If, before the tie 
member 11 and the wall portion 10 are fitted together, the 
surfaces thereof which ccme into contact with each other are 

10 sprayed with adhesive, that provides a very secure connection 
therebetween, which has a high degree of tensile strength. 

Figure 3 shows an embodiment of the connecting means between 
the tie member 11 and the side wall portion 10, which is 
complementary:to that shown in Figure 2, insofar as the portion 

15 19 of the tie member 11 has the shallow recess or depression 18 
while the wall portion 10 has the corresponding projection 20. 

Reference will now be made to Figure 4 showing another 
embodiment of the connection formed by suitable engagement means 
between the side wall portion 10 and the tie member 11. The portion 

20 19 of the tie member 11 has a central shallow recess 21 while 
the wall portion 10 is provided with a corresponding raised 
portion or projection 22. Disposed in the centre of the recess 
21 is a ball portion 23 which can be latchingly engaged into a 
ball-receiving socket 24 by being simply pressed thereinto. 

25 In this case also, after the ball 23 and the socket 24 have been 
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brought into latching interengagement , there is also a residual 
tensile stress therebetween so as to ensure that the- canponents 
are securely fitted in position and are firmly secured together 
by the adhesive. In order better to distribute the loadings 
5 involved and to increase the surface area which can form the 
adhesive join, the portion 19 of the connecting member 11 may be 
provided with enlargements 25 as indicated in broken lines in 
Figure 4. 

Figure 5 shows a view in cross-section through the assembly 

10 in Figure 1. Two tie members 11 which are disposed one above the 
other are connected to the side wall portions 10 by engagement 
means, as in the embodiment illustrated in Figure 2. In the Figure 
5 embodiment, the tie members 11 comprise concrete and have 
central bores 26 which extend thereinto from both ends, in 

15 coaxial relationship therewith, and which terminate at a spacing 
from each other of a few centimetres. The centering points 17 
on the outside of the side wall portions 10 in Figure 1 mark the 
positions of the bores 26 so that the portion of concrete which 
remains between the mutually adjacent ends of the bores 26 can be 

20 subsequently drilled through to permit conduits or cables to be 
passed therethrough, or to permit fixing and supporting elements 
to be introduced. 

A modification of the side wall portion 10 is shown in 
Figure 6. Instead of being provided with individual recesses or 

25 depressions 18 as shown in Figure 2, which are for example of 
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circular configuration, this form of the side wall portion has 
grooves 58 which are of a dovetail -shaped configuration and which 
extend from the top edge of the wall portion but which terminate 
short of the lower edge thereof. Connecting members or tie members 
5 11 with a base portion of corresponding configuration can be 
fitted into the grooves 58 and additionally secured therein by 
adhesive means, in certain positions which are identified by suitable 
markings (not visible in Figure 6). The remaining free portions of 
each groove 58, being therefore not occupied by a respective 
10 tie member 11, provide for additionally securing the side 

wall portion 10 to the concrete which is poured into and sets in 
the assembly. 

The embodiment shown in Figure 7 uses a connecting member or 
tie element 31 which comprises two end plate portions 27 and 

15 strut members such as wires or bars as indicated at 28 which 
interconnect the end plate portions 27. The end plate portions 
27 are engaged into a recess 18 in the side wall portion 10, 
in a similar fashion to the embodiment shown in Figure 2, and 
are additionally secured therein by adhesive. The wires or 

20 bars 28 can be easily welded to the end plate portions 27 

which comprise sheet metal. The mutually crossing configuration 
of the wires provides a certain spring action thereby reducing 
the shocks or impacts produced when the shuttering or formwork 
assembly is filled with concrete. 

?5 In the embodiment shown in Figure 8, the side wall portion 
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10 which is shown in perspective is provided with engagement 
means in the form of blind holes 30 which are of T-shaped 
cross-section as viewed from the top of the side wall portion 
shown in Figure 8. The holes 30 are provided at the upper and 
5 lower edges of the side wall portion 10. The holes 30, being 
comparatively shallow, do not cause serious weakening of the 
side wall portion 10 > but they permit tie members 41 as shown 
in Figure 9 to be easily fitted thereinto. Each tie member 41 
comprises an end plate portion 32 of square shape, and a 

10 connecting bar 33 which is of rectangular shape. In order to 

increase the torsional stiffness of the assembly, the connecting 
bars 41 are fitted alternately in the respective positions shown 
in Figures 9a and 9b, in which one bar is turned about its 
longitudinal axis through 90° relative to the other. The holes 

15 30 must be suitably adapted to the turning of the bars, in a 
manner which is not shown, in regard to connecting them to the 
inside surface of the side wall portion 10. 

Reference is now made to Figure 10 which shows a tie 
member 51 in the form of a double tie assembly. Two cranked 

20 connecting wires 34 carry respective plate portions 35 at 

their ends, such plate portions 35 being of a similar nature to 
the plate portions 32 shown in Figure 2. The plate portions 
35 are disposed in the blind holes 30 shown in Figure 8. At 
their centre, the wires 34 are connected together in the 

25 manner shown diagrammatical ly in Figure 10, for example by 



26 



1244668 



screw means, welding, riveting or the like. That therefore provides 
a double tie assembly 51 which is of a generally X-shape and 
which once again has a certain spring action and can thus 
absorb shocks and impacts. 
5 Figure 11 shows the end wall portion 12 of the embodiment 

illustrated in Figure 1, separately. The end wall portion 12 carries 
lateral projection portions 36 in the form of raised beads or the 
like which, co-operating with corresponding depressions or 
recesses (not shown) on the inside of the side walls 10, permit 
10 the wall portions 10 and 12 to be accurately positioned relative 
to each other. 

Figure 12 shows the way in which a side wall portion 10, 
being used as a heat barrier or thermal insulation panel, is 
secured to the wall 40 of a building which is to be insulated 

15 in that way. The wall portion 10 has a ball -receiving socket 24 
which is similar to the configuration shown in Figure 4 for 
example. In the Figure 12 embodiment, the socket 24 is formed 
directly in the wall portion 10, without the additional provision 
of a raised portion as indicated at 21 in Figure 4. The ball 

20 portion 23 on a holder 42 engages into the socket 24, with a 
flange 43 on the holder bearing against the surface of the 
wall portion 10. It is additionally possible to provide for 
adhesive in the region of the flange 42 and the ball portion 23. 
Adjoining the flange 43 of the holder is a leg or body portion 

25 44 which contains a screw 45 with which the holder 42 can be 



27 



1244668 



screwed into the wall 40. The spacing defined by the holder 42 
between the wall portion 10 and the wall 40 provides additional 
ventilation and insulation, which is often desired. 

Reference will now be made to Figure 13 showing use of a 
5 side wall portion 10 as a floor insulation panel carrying a pipe 
46 of a floor heating system. Hie pipe 46 can be secured in 
precisely the correct position at the engagement means in the form 
for example of projections 21 as shown in Figure 4, although 
such engagement means are only shown in highly diagrammatic form 

10 in Figure 13. For that purpose, a securing element as shown in 
Figure 14 can be used. The Figure 14 element has a ball portion 
53 which is similar to the ball portion 23 shown in Figure 4, 
while adjoining same is a head portion 54 having a bore 55 for 
accxDmmodating the pipe 46. A slot 56 extends through the ball 

15 portion 53 to the bore 55 so that the two halves of the ball 
portion 53, on respective sides of the slot 56, can be bent 
apart and the element thus opened so that in that way the 
pipe 46 can be introduced into the bore 55 through the slot. The 
ball portion 53 is then pressed in a ball socket (not shown) 

20 corresponding to the socket 24 in Figure 4, whereby the two halves 
of the ball portion 53 are held in the closed condition shown 
in Figure 14. 

In the embodiment shown in Figure 15, the side wall 
portions 10 are provided with grooves 60 in an alternate array 
25 distributed over the whole of the inside surface of each side 
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wall portion. Each groove 60 is enlarged in cross-section at its 
bottom part and is therefore in the form of a somewhat rounded - 
off dovetail -like configuration. The portions or lands 61 
remaining between each two adjacent grooves 60 are of a cross- 
5 section which is complementary to that of the grooves 60. The 
connecting elements or tie members 11 which interconnect the 
side wall portions 10 in the Figure 15 embodiment are desirably 
made in one piece from concrete. They have plate-like end 
portions 62 whose outside surfaces have webs or elongate projections 

10 63 which engage into the grooves 60, and grooves 64 which 

accommodate the land portions 61. The portions 63 which may be 
of a continuous or an interrupted configuration are of square or 
rectangular cross-sections so that the tie members 11 can be 
brought into interfitting engagement with the side wall portions 

15 10. That can occur virtually at any position and at any height 
in relation to the formwork assembly. The use of a suitable 
adhesive makes it possible to achieve a very high level of 
strength in the connection between the tie members 11 and the 
side wall portions 10. 

20 Reference will now be made to Figures 16, 17 and 18 showing 

examples of possible constructions which can be formed with the 
side wall portions 10 and the tie members 11 illustrated by the 
embodiment shown in Figure 15. No formwork assemblies of a special 
configuration are required for making the corner connection 

25 shown in Figure 16. It is only necessary for a part of the side 
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wall portion 10 to be cut away at the part indicated by reference 
numeral 65 so that in the wall which is subsequently produced by 
means of this assembly, there is no bridge of hard foam material 
which permits fire to be transmitted through the wall. To achieve 
5 the necessary strength in the assemblies formed by the side 
wall portions 10 and the tie members 11 , to resist their being 
burst open when the concrete is poured in, the tie members 11 
are taken as far as possible into the corner, in which respect, 
as illustrated, a tie member may also partly project into the 

10 opening 65. The tie member 11 which is shown at the bottom in 
Figure* 16 bridges over the gap between two mutually adjacent 
assemblies and accordingly forms a connection at that location. 
An end menber 66 closes off the corner from the exterior. The 
end member 66 has the same grooves 60 and projections 61 as 

15 the side wall portions 10, at the edges, as shown in Figure 
15, and can therefore be fitted into the side wall portions, 
forming a force-locking connection therebetween. The grooves 
60 and projections 61 on the end member 66, which face inwardly 
of the formwork assembly, like the free grooves 60 and projections 

20 61 on the side wall portions 10, provide a resilient cushioning 
effect which, when the concrete is poured into the assembly, damps 
the dynamic forces which occur under those circumstances. 

Reference will now be made to Figure 17 which shows a T- 
shaped junction between shuttering or formwork assemblies as 

25 shown in Figure 15. In this case also, there is no need for any 
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special constructions to form the T-junction. It is only necessary 
for a part of the side wall 10 to be removed at the point of junction 
at 67, so that once again there is no danger of fire being trans- 
mitted through the wall structure at that point. The tie members 
5 11 are taken closely up to the location 67 or project slightly 

thereinto, in order to provide the required strength at that point. 

Reference is now made to Figure 18 showing a diagrammatic 
view of a roof or ceiling termination using assemblies as 
shown in Figure 15. When the required wall height is reached, and 
10 concrete has been poured into the formwork assemblies, as 

indicated by reference numeral 70, the upper part of the side 
wall portion 10 of the uppermost assembly, being the side wall 
portion 10 which is inwardly of the room defined by the wall 
structure, is removed as indicated at 69, by a distance corresponding 
15 to the thickness of the roof or ceiling structure which is shown in 
broken lines at 68. Before the structure 68 is fitted in 
position, if necessary, the upwardly projecting part of the end 
portion or plate 62 of the uppermost tie member 11 can be removed 
as by being knocked off. 
20 In regard to the tie members used in the constructions shown in 

Figures 16 to 18, the tie member 11, as shown in Figure 15, may 
be provided with two peripheral grooves 71 extending around the 
shaft or central portion thereof, at the transition between the 
shaft or central portion and the plate-like end portions 62. 
25 Horizontal and/or vertical reinforcing bars 72 can thus be fitted 
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into the grooves 71, to provide extra location for the bars 
and to further stiffen the structure. 

The sheathing system for making concrete walls can be 
completed by a further sheathing element not shown and which 
is used especially for horizontally extending sheathing 
structures. The sheathing element, at its longer narrow sides, 
has locking means corresponding to the locking means 18, 20, 
23, 27, 63, 64 of the stems or connectors 11 and therefore can 
cooperate with and fit into the locking means 18, 20, 24, 30, 
58, 60, 61 of the sheathing elements which form the vertically 
extending sheathing walls. These sheathing elements for forming 
a horizontally extending sheathing wall show a width corres- 
ponding to the length of the stems or connectors 11, whereas 
the length of those sheathing elements is not critical and can 
be one meter for example. It is intended to composite a 
horizontally extending sheathing wall by a plurality of sheathing 
elements, which therefore, at their smaller narrow sides, 
comprise a groove-and-tongue- joint as at 13, 14 in Fig. 1. In 
this manner it is possible to mount a continuous horizontally 
extending sheathing wall and to fit same into the locking means 
of two parallel and vertically extending sheathing walls. 

When a concrete timber is to be produced over a window 
or door opening, the invention offers the advantage that the 
horizontally extending sheathing wall can be shifted upwardly 
or downwardly as is necessary for obtaining the right height of 
the opening. It is to be understood that the horizontally 
extending sheathing wall has to be supported in known manner. 

The sheathing elements for constructing horizontally 
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extending sheathing walls avoid the necessity of special 
constructed sheathing elements in U-cross section which are 
presently used in the market- The sheathing element according 
to invention does not only save costs, but also leads to more 
5 comfortable work on the building site, since the exact height 
of openings can be obtained more simply with the sheathing 
elements of invention in relation to the formerly used 
sheathing elements of U-cross section. 

The foregoing description speaks of "sticking" or 

10 "adhering", which is to be understood as follows. 

Hardfoam plastic on the basis of polystyrene (e.g. Styropor^ 
is very sensitive against shrinking of the cellular walls of 
the foam plastic when a solvent for polystyrene is applied 
thereto. Normal adhesives for polystyrene therefore do not 

15 contain a solvent which could attack polystyrene. Within the 
scope of the present invention, an adhesive is used 
containing a solvent for polystyrene thinned to an extent or 
being weakly effective so that the cellular walls of the poly- 
styrene begin to become sticky and flexible, yet do not 

20 collapse. This makes it possible to smooth the surface of the 
polystyrene body and to equate to the surface of the stems 11, 
31, 41, 51- Furthermore, the surface of the foam plastic body 
becomes more rigid, since the globulites of the foam plastic 
have a tendency to better melt together so that a welded surface 

25 of the foam plastic is provided in the region of the adhering 
interface. 

It is to be understood that the solvent in the adhesive 
is to be applied in a controlled manner. Generally, this 
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means thinning the adhesive with a pasty filler that can consist 
on the basis of cellulose, acrylic resin or polyester resin 
and so on. The filler is also effective to fill inter-spaces 
between the elements to be connected. The consistency of the 
5 adhesive can be adapted to the method of applying as spraying, 
brushing or coating with spatula. 

The adhesive can be applied to the stem or the foam 
plastic or on both parts. Different adhesives can be used to 
be applied on the stem and on the foam plastic, especially 

10 components of a two-component adhesive can be used. If both 
surfaces to be connected are treated with adhesive, the 
consistency of the adhesive for the first surface, f.i. of 
the stem, can be different to the consistency of the adhesive 
for the second surface, that is of the foam plastic. As an 

15 example, the first surface is sprayed with an aerosol , whereas 
the second surface is coated with pasty material, which is 
also good for correcting differences between the surfaces to 
be connected. 

The fillers can be made of plastic scrap, so that the 
20 adhesive composition according to invention can be produced 
economically. 

It will be appreciated that the foregoing embodiments 
are described solely by way of example of the assembly according 
to the invention and further modifications and alterations may be 
2 5 made therein without departing from the scope of the invention. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 
1. A formwork assembly useful for producing a wall 
structure, comprising: 

a plurality of side wall portions each including 
adjacently disposable edges, and recess and projection 
means disposed at said edges for positionally securing said 
wall portions to one another; 

a plurality of connecting members for interconnecting 
said side wall portions; and 

at least one reinforcing member disposable between said 
side wall portions when interconnected by said connecting 
members; 

wherein each of said side wall portions includes an 
inwardly facing surface and first engagement means disposed 
on said surface, and said connecting members comprise 
second engagement means cooper able with said first engage- 
ment means for securing said connecting members to said 
side wall portions; and 

wherein said connecting members each additionally 
comprise a pair of opposed circular end portions and a 
central shaft portion connecting said end portions, said 
shaft portion including at least one peripheral groove 
disposed adjacent said end portions and being dimensioned 
to support ively contact said reinforcing member; 

wherein each circular end portion has an outwardly 
facing surface, said surface having at least two planes 
which are parallel to each other and to the reinforcing 
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member so that substantially the entire outwardly facing 
surface of each end portion flatly abuts against its 
associated side wall portion. 

2. An assembly as set forth in claim l f wherein said 
connecting member comprises concrete. 

3. An assembly as set forth in claim 1 wherein said first 
engagement means comprises substantially equally spaced- 
apart grooves which extend at least substantially 
continuously from top to bottom of said side wall portion 
and which are distributed over the entire inside surface 
thereof, 

4. An assembly as set forth in claim 3 wherein each said 
groove is enlarged in width at the bottom thereof. 

5. An assembly as set forth in claim 3 wherein the cross- 
sectional configuration of said grooves is complementary 
to the cross-sectional configuration of a respective land 
portion between each two adjacent grooves. 

6. An assembly as set forth in claim 1 wherein each said 
connecting member has at least one contact surface which 
is formed as a counterpart to the first engagement means 
on a respective said side wall portion. 

7. An assembly as set forth in claim 6, wherein said 
connecting member comprises concrete at least in the 
region of said at least one contact surface. 

8. An assembly as set forth in claim 7 wherein said 
connecting member has at least one reinforcing member at 
least in a middle region thereof. 
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9. An assembly as set forth in claim 7 wherein said 
connecting member comprises bores which extend thereinto in 
coaxial relationship from respective ends thereof, said 
bores terminating at a small spacing from each other. 

10. An assembly as set forth in claim 1 wherein surfaces of 
said connecting members and said side wall portions, which 
are in contact with each other , are secured together by 
adhesive means. 

11. An assembly as set forth in claim 1 wherein said side 
wall portion is provided on its outward surface with a 
locating pattern formed by recess means. 

12. An assembly as set forth in claim 1 and further 
including at least one end wall portion extending between 
two said side wall portions which are in a side-by-side 
relationship. 

13. An assembly as set forth in claim 12 wherein said end 
wall portion is provided at upper and lower edges with 
groove means and projection means of undercut configuration. 

14. An assembly as set forth in claim 13 wherein said end 
wall portion is provided with positioning elements at its 
side edges which in the assembled condition of a plurality 
of side wall portions and end wall portions butt against 
said side wall portions, said positioning elements 
co-operating with elements on said side wall portions of a 
complementary configuration. 
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15, An assembly as set forth in claim 1 wherein a said side 
wall portion is used as a heat barrier panel m mber. 

16. An assembly as set forth in claim 15 which is capable 
of being secured to a wall structure by holder means which 
is of a configuration corresponding to an end portion of a 
said connecting member and which is co-operable with said 
first engagement means on a said side wall portion and which 
provides means for securing said holder means to a said wall 
structure. 
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FIG.B 
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FIG. 12 
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